AbsTrACT background and aims This article provides expert guidance on the management of pruritus symptoms in patients receiving obeticholic acid (OCA) as treatment for primary biliary cholangitis (PBC). PBC is a chronic, autoimmune cholestatic liver disease that affects intrahepatic bile ducts. If not adequately treated, PBC can lead to cholestasis and end-stage liver disease, which may require transplant. Timely treatment is therefore vital to patient health. Pruritus is a common symptom in patients with PBC. Additionally, the use of OCA to treat PBC can contribute to increased pruritus severity in some patients, adding to patient discomfort, decreasing patient quality of life (QoL), and potentially affecting patient adherence to OCA treatment. Methods In May 2018, a group of physician experts from the fields of gastroenterology, hepatology, and psychiatry met to discuss the management of pruritus in OCAtreated patients with PBC. Recognizing the importance of optimizing treatment for PBC, these experts developed recommendations for managing pruritus symptoms in the OCA-treated PBC patient based on their experience in clinical practice. results These recommendations include a comprehensive list of management strategies (including over-the-counter, prescription, and alternative therapies), guidance on titration of OCA to minimize pruritus severity, and an algorithm that outlines a practical approach to follow up with patients receiving OCA, to better assess and manage pruritus symptoms. Conclusions Pruritus associated with OCA therapy is dose dependent and often manageable, and with the proper education and tools, most pruritus cases can be effectively managed to minimize treatment discontinuation.
IntroductIon
Primary biliary cholangitis (PBC) is a chronic, autoimmune cholestatic liver disease that gradually destroys the intrahepatic bile ducts, leading to cholestasis, and in most untreated patients progresses to end-stage liver disease and liver failure, resulting in liver transplant or death. [1] [2] [3] [4] In the USA, PBC affects an estimated 40 in 100 000 individuals, with a female to male disease ratio of 9:1. 1 2 PBC is most commonly diagnosed in middle-aged women; while estimates vary, prevalence in women over the age of 40 may be as high as 1 in 1000. 1 5 As proper management of PBC is critical to patient health outcomes, treatment should be initiated early in the course of the disease to prevent progression and associated complications. 1 3 The first-line treatment for PBC is ursodeoxycholic acid (UDCA), a hydrophilic bile acid that can improve serum hepatic biochemistries, including normalisation of alkaline phosphatase (ALP) and bilirubin, and improvement in transplant-free survival. 3 6 However, up to 40% of patients do not respond to UDCA, leaving a gap in management and the need for additional treatment options. 3 For nearly 20 years, UDCA was the only treatment option approved by the US Food and Drug Administration (FDA) to treat PBC. 3 7 In 2016, the FDA approved obeticholic acid (OCA), a farnesoid X receptor agonist, for the treatment of PBC as an adjunctive therapy to UDCA or as monotherapy when UDCA is not tolerated. 8 With its novel mechanisms of action, OCA reduces bile acid synthesis, augments bile acid secretion, and decreases bile acid reuptake. 8 9 In addition, OCA helps regulate anti-inflammatory and antifibrotic pathways. 9 The approval of OCA was based on biochemical improvement in ALP and bilirubin. 10 Additional trials are ongoing to determine the effect OCA may have on transplant-free survival. 11 Importantly, approval of OCA helped to close the treatment gap for patients with an inadequate biochemical response to UDCA. 12 Recently updated PBC practice guidance from the American Association for the Study of Liver Diseases (AASLD), published in 2018, and the most recent European Association for the Study of the Liver (EASL) PBC practice guidelines, published in 2017, both discuss fibrates as a promising new option for the treatment of PBC. 6 13 Data from a recently published phase II randomised controlled trial on the use of bezafibrate to treat PBC showed favourable results when used in combination with UDCA 14 ; however, there are currently no phase III data available on the use of bezafibrate as treatment for PBC. At this time, bezafibrate is not approved for use in the USA, and while fenofibrate is FDA-approved it is indicated only as a lipid-lowering medication. 6 15 Additionally, fenofibrate is not recommended for use in patients with active liver disease and is contraindicated to treat patients with PBC, 16 yet fibrates have been recommended as an off-label treatment for PBC due to their anticholestatic properties. 6 15 Patients who receive fenofibrate who have liver disease require ongoing monitoring of liver values. 16 In contrast to bezafibrate, there is no randomised controlled study of fenofibrate use in PBC; existing studies are uncontrolled single-arm, have small sample size, and mostly observational studies. 6 Patients with PBC may be asymptomatic or present with a variety of symptoms, most commonly fatigue and/ or pruritus. 2 17 Pruritus, or itchy skin, affects up to 70% of patients with PBC and can interfere with daily life; because it is often worse at night, pruritus may prevent or disrupt sleep, increasing fatigue and affecting patient quality of life (QoL). [18] [19] [20] PBC-related pruritus often manifests in the limbs, causing itch on the palms and feet, as well as on the arms and legs. 19 It can range from mild to severe and can intensify in warmer temperatures. 19 Of note, up to three-quarters of patients affected by PBC-related pruritus report this symptom prior to diagnosis. 20 21 In some patients, OCA treatment is associated with increased pruritus, which may be managed with lifestyle changes and a variety of treatments. 22 Management of OCA dose and titration can also affect the severity of pruritus. 22 While the exact pathophysiology of pruritus in PBC is currently unknown, there are several suggested mechanisms that may work independently or in combination. As bile ducts are damaged, bile acids accumulate and are thought to act as pruritogens. 23 An unknown factor, 'factor X', leads to increases in autotaxin (ATX), an enzyme that produces lysophosphatidic acid (LPA), and this increase in ATX and LPA correlates with increased pruritus. 24 Animal studies show that bile acids activate the gastrin-releasing peptide receptor Takeda G protein-coupled receptor 5 (TGR5), which in turn activates the dorsal root ganglia, activating itch in the central signalling of the nervous system. 25 Figure 1 shows the potential pathways for the pathophysiology of pruritus in PBC. Other potential factors in pruritus include increased endogenous Open access opioid levels, which are thought to activate opioid receptors, thereby intensifying pruritus; additionally, concomitant treatments such as diuretics may lead to dry skin or other conditions that may exacerbate pruritus. 19 OCA has been reported to cause increased pruritus in a dose-dependent manner; however, the exact pathogenesis of the pruritic effect of OCA is unknown. 26 27 Due to its likely multifaceted pathogenesis, the management of PBC-related pruritus requires a multidimensional, sequential approach. 21
ManagIng prurItus In patIents wIth pBc
Pruritus can be a severe, debilitating symptom of PBC, and can be exacerbated by treatment with OCA. 19 20 If the pruritus is not well managed, treatment of PBC can be challenging; in some patients, pruritus can be an impediment to the effective use of OCA. 22 However, a variety of options exist to help manage these symptoms. Management should be individualised to reflect the severity of symptoms and patient preference for the various strategies. 21 Both of the most recently updated clinical practice guidelines, published by the AASLD and by the EASL, address the treatment of pruritus in PBC. 6 13 These guidelines recommend bile acid sequestrants as the preferred initial therapy to treat pruritus, followed by rifampicin, oral opioid antagonists, or selective serotonin reuptake inhibitors (SSRIs). Both guidelines also recommend lifestyle interventions, such as the use of oatmeal extract or body moisturisers to soothe inflamed or dry skin, using cold water for baths or showers, and avoiding itchy clothing.
The monitoring of symptoms is an essential part of pruritus management. Several scales are available to help patients quantify their symptoms, so that healthcare providers (HCPs) can monitor and modify treatment regimens. 21 The Visual Analogue Scale (VAS) 28 and the 5-D Itch Scale 29 are commonly used in clinical practice to assess pruritus severity but were not developed as tools specific to PBC-related pruritus. 21 Several questionnaires, specific to PBC, have been developed to assess patient QoL, such as the PBC-40 30 and PBC-27 31 ; these have been validated and are most commonly used as QoL measures in clinical trials.
clinical trial data on pruritus associated with oca treatment
Pruritus is the most common adverse event in patients treated with OCA, and while patient liver biochemistries may improve, exacerbation of pruritus symptoms can lead to treatment discontinuation, thus impacting disease control. 10 32 Results of the PBC OCA International Study of Efficacy (POISE) showed the efficacy of OCA for treatment of PBC in decreasing both ALP and bilirubin levels, as well as other markers of cholestasis, after 1 year of treatment. 22 In this pivotal phase III study, patients were randomised to receive placebo (n=73) or OCA, either as an add-on to UDCA therapy or as monotherapy, with an initial daily dose of 10 mg (n=73) or 5 mg to be titrated to 10 mg, based on tolerability (n=70). This titration method demonstrated clear dose-dependent outcomes related to pruritus. At enrolment, 63% of patients had a history of pruritus and 59% of patients reported experiencing active pruritus symptoms. After 1 year of treatment, pruritus was reported by 56% of patients in the 5-10 mg group and 68% of patients in the 10 mg group, compared with 38% in the placebo group. In this study, pruritus was managed with a combination of medications (bile acid sequestrants or antihistamines), dosing interval change, study drug interruption, and non-drug treatments. While 10% of patients who initiated OCA at 10 mg doses discontinued treatment due to pruritus symptoms, treatment discontinuation due to pruritus symptoms occurred in only 1% of patients who initiated OCA 5 mg doses, who were uptitrated to 10 mg as appropriate based on side effect profile and biochemical response. This highlights the importance of clinical judgement for titrating the dose of OCA based on tolerability. At 12 months of treatment, the POISE primary endpoint (15% reduction in ALP, ALP lower than 1.67 times the upper range of normal, and normal total bilirubin levels) was achieved by 46% in the 5-10 mg group and 47% in the 10 mg group, compared with 10% in the placebo group, indicating that OCA can be used effectively to control PBC while individualising titration strategies to manage pruritus symptoms.
Following 12 months of treatment, patients in POISE were invited to enter a 5-year open-label extension (OLE), during which all patients received an initial daily dose of 5 mg of OCA with the option of titration up to 10 mg after 3 months based on clinical judgement. 22 In total, 97% of POISE patients completing the 12 months of treatment were enrolled in the OLE (n=193). To date, safety and efficacy results from the first 36 months of the OLE have been reported. 33 During this time, patients sustained improvements in both ALP and bilirubin, as well as in markers of hepatic damage. Long-term safety data from the OLE showed that 4% of patients discontinued treatment due to pruritus symptoms during the 36-month extension trial.
Expert roundtable discussion
The roundtable meeting was sponsored by Intercept Pharmaceuticals. Eleven leading experts in the fields of gastroenterology, hepatology, and psychiatry, all with special interest in PBC, convened in San Diego, California on 23 May 2018. During the meeting, the experts discussed the most challenging aspects of managing pruritus in OCA-treated patients with PBC. They presented clinical case studies, which highlighted the successes and challenges experienced in the management of patients with PBC with pruritus. The experts discussed the priorities in addressing unmet needs related to pruritus management in OCA-treated patients with PBC.
The recommendations discussed by the expert panel are summarised below. 
Management of pruritus in OCA-treated patients with PBC
To improve disease outcomes, enable treatment adherence, and increase patient QoL, the experts recommended proactive pruritus management strategies, including patient education and counselling, to better set and manage patient expectations when experiencing pruritus in PBC. Box 1 presents a list of management options to be discussed with patients based on symptom severity.
The experts stressed the importance of comprehensive patient education, including guidance on supplemental treatment options prior to initiating OCA, to increase awareness and self-efficacy in addressing pruritus symptoms as they arise or worsen. Patients should be specifically asked about pruritus when starting OCA and should be evaluated again 2-4 weeks after the initial dose to ensure that pruritus symptoms do not go untreated. There are a variety of over-the-counter (OTC) and non-pharmacological options available for pruritus that allow patients to manage their condition independently. 13 Simple lifestyle changes such as cooler showers, or if warm showers are preferred showering in the morning to avoid exacerbation of symptoms near bedtime, and switching to gentle or unscented soaps and laundry detergents are ways for patients to decrease pruritus symptoms or prevent worsening of symptoms. Encouraging the application of moisturisers can help prevent dry skin associated with exacerbated pruritus. The avoidance of clothing constructed of irritating materials and elimination of tobacco smoking are also options that patients can integrate into their daily lives to help manage pruritus. If pruritus cannot be managed with these measures, some patients may benefit from OTC antihistamines such as diphenhydramine. 13 Pruritus can have a psychological component, which can also affect other aspects of patient QoL and medication adherence. Focused attention on pruritus can actually intensify symptoms in some cases; however, this is not to suggest that pruritus severity is purely psychological, but rather that organic pruritus symptoms often exacerbate psychological challenges. 34 Regardless of the aetiology, pruritus can be distressing for patients and affect psychological well-being. Pruritus symptoms should not be ignored, as they can be associated with increased risk for depression and suicidal ideation, particularly as the severity increases. 35 Education and counselling about readily available options for pruritus management are vital for patient success in PBC management, especially for patients receiving OCA.
When lifestyle and OTC medications are insufficient to address pruritus, there are a number of recommended prescription medications that can be used. Following the clinical practice guidelines, a bile acid sequestrant, such as cholestyramine, should be used as the first-line treatment response to pruritus; however, this treatment decision should be individualised and take into consideration the potential for drug interactions. 6 13 The recommended starting dose for cholestyramine is 4 g per day, with titration up to 16 g per day as needed and tolerated. 6 If a patient is prescribed both a bile acid sequestrant and UDCA, these medications should be taken 2-4 hours apart; similarly, because bile acid sequestrants may prevent absorption of OCA, these medications should not be taken within 4 hours of each other. 8 36 Additionally, some patients experience issues with cholestyramine tolerability, citing an unpleasant taste and gastrointestinal side effects as reasons for discontinuation. 36 An alternative to cholestyramine use is colestipol, which some patients may find more palatable.
If bile acid sequestrants are inappropriate for a patient, or if they are insufficient in addressing the symptoms of pruritus, the recommended second-line treatment is rifampicin, a pregnane X receptor agonist. Rifampicin is associated with hepatotoxicity in some patients and should be initiated at a quarter dose and titrated slowly with careful monitoring of liver biochemistries. 36 Rifampicin can be given at doses of 150-300 mg twice daily as tolerated; however, rifampicin should not be used in patients with bilirubin levels >2.5 mg/dL. 6 The recommended third-line treatment for pruritus is naltrexone, an opioid antagonist, which should also be initiated at Open access a quarter dose and titrated up based on tolerability. 36 Naltrexone should be initiated at a dose of 12.5 mg daily, and uptitrated every 3-7 days to reach the full dose of 50 mg per day. 6 Although uncommon, there is a potential for naltrexone-related hepatotoxicity, and patient liver biochemistries should be monitored with naltrexone use. However, several experts on the panel expressed uncertainty about prescribing rifampicin and naltrexone due to potential side effects of liver toxicity. Although these medications are recommended by the clinical practice guidelines, they should be used with caution and with careful follow-up.
If these medications are insufficient or not well tolerated, SSRIs, such as sertraline, are a fourth-line option. 36 Sertraline has been shown to reduce pruritus symptoms at 75-100 mg doses, which must be achieved through titration. 6 Although recommended in the guidelines as a fourth-line option, experts on the panel deemed sertraline extremely helpful, and several experts recommended its use earlier in the course of pruritus treatment. The experts also reported some success with the use of gabapentin for pruritus management, and while this medication is not in the AASLD clinical practice guidance the EASL guidelines do discuss its potential use for treatment of pruritus. 13 Few data exist, however, on the use of gabapentin for pruritus in patients with liver disease, and a small study from 2006 found no benefit for this use of gabapentin, compared with placebo. 37 Nevertheless, gabapentin, as well as SSRIs, may be used empirically in clinical practice. 13 Because PBC and PBC-related pruritus are sometimes associated with psychological factors, such as fatigue, emotional issues, sleep disturbance, and depression, the use of an SSRI may have the added benefit of addressing these symptoms. 6 19 Additionally, clinical data show an effect of sertraline on pruritus relief independent from improvement in depression symptoms. 21 A careful psychiatric history should always be undertaken whenever prescribing antidepressants. The panel discussed sertraline dosage, and the experts recommended a starting dose of 25 mg, with titration of sertraline until the full dose is achieved, although in the experience of the expert panel the low dose is sufficient for most patients who will respond. Antihistamines, such as hydroxyzine, can also be used to alleviate pruritus symptoms 6 ; however, recent evidence indicates that hydroxyzine use is associated with a rare increased risk for QT interval prolongation and may cause torsade de pointes in patients with increased cardiovascular (CV) risk (baseline QT prolongation). 38 As such, hydroxyzine should be used with caution in patients with a history of CV risk factors and avoided if patients experience QT prolongation; for these patients, other antihistamine or treatment options may be preferable.
A number of experimental physical interventions are available as salvage therapies for patients who do not respond to other pruritus treatments. 6 13 Of these, ultraviolet light therapy with a 10 000 lux light box is the most accessible to patients. 13 Other physical options include nasobiliary drainage of bile salts, albumin dialysis, and plasmapheresis, all of which need to be implemented at specialty centres. 13 21 While these options may require referral to a specialty centre, they should be considered as salvage therapy in OCA-treated patients with refractory pruritus.
Follow-up is important after the initiation of pruritus management strategies to evaluate patient QoL and provide further support, as well as to evaluate the effectiveness of pruritus management and ensure adherence to PBC medication.
OCA titration strategies for pruritus management
If patients do not respond well to pruritus management strategies, OCA dose reduction or maintaining lowered dosages should be considered an option. There are several titration strategies that may help manage pruritus in patients who receive OCA, including delaying uptitration from 5 to 10 mg doses, taking a temporary down excursion from 10 to 5 mg doses, and temporary discontinuation of OCA until pruritus is controlled, followed by restarting medication with a slower uptitration. Figure 2 shows a practical guide to titration of OCA based on pruritus severity, as discussed by the expert panel. Pruritus severity can be difficult to quantify; clinicians may want to use itch scales such as the 5-D Itch Scale or VAS, which evaluate itch but were not developed for PBC. 21 PBC severity tools, including the PBC-40, or the shorter and more quickly administered PBC-27, cover all aspects of PBC and have only four and three questions related to itch, respectively. 30 31 The panel noted that pruritus may be subjective and have an aspect of clinical judgement in its diagnosis. The panel members did not have a specific scale that they used or recommended; however, for clinicians interested in scoring patients individually, the previously mentioned analytical tools can be used for patient management by employing the same scale at baseline and follow-up visits. It is important to note that making a clinical judgement on upward or downward titration, or temporarily pausing treatment to help alleviate symptoms, may not depend solely on pruritus symptoms but may also depend on the presence or absence of cirrhosis, or other markers of PBC disease progression. For example, OCA is not recommended for patients with decompensated PBC, and patients who have moderate or severe liver impairment (Child-Pugh B or C) should receive once-weekly doses of OCA 5 mg to start, with uptitration to twice-weekly doses if the drug is tolerated. 6 8 While patients with non-cirrhotic or compensated Child-Pugh A may titrate up to daily 10 mg doses of OCA, the maximum dose for patients with Child-Pugh class B or C is 10 mg doses twice a week, with 3 days between doses. 8 The benefits of dose changes, whether temporary or permanent, for pruritus management should be weighed against the PBC disease progression risks. However, the expert panel expressed that at any time throughout treatment with OCA, any patient experiencing pruritus should have a choice to reduce or pause OCA treatment as necessary to help manage symptoms, in consultation with their clinicians, particularly for those patients experiencing moderate to severe pruritus. The panel felt that patients should be considered a partner in disease management and in managing adverse events, and should have an equal voice in treatment decision-making, including starting, stopping, and modifying treatment dosage.
To aid clinicians who treat patients with PBC in the initial management of pruritus and patient follow-up, figure 3 provides a practical approach to assist clinicians in treating patients with pruritus, developed by the panel during the roundtable discussion. This algorithm for pruritus management begins with proactive education at the prescribing and initiation of OCA, and includes reconnecting with patients within 4 weeks of treatment initiation or at the time of the first refill, and again at 3 months, to evaluate the presence of pruritus and treat if indicated, assess patient QoL, provide patient support as needed, and ensure treatment adherence.
This algorithm outlines individualised pruritus management for all OCA-treated patients, regardless of symptoms, and can be used in conjunction with box 1 and figure 2 to determine a course of pruritus management. The expert committee noted that most of the tools available for assessment of pruritus were developed for research purposes and may not be practical for routine use in clinical practice. However, monitoring symptoms can be as simple as asking a patient whether they are experiencing itch at each visit. Once a patient identifies that they are indeed experiencing itch, it is useful to quantify itch so that it can be monitored for improvement or worsening. With proactive, clinician-led education and counselling, active follow-up to assess pruritus, and implementation of lifestyle management and OTC treatment, as well as prescribed pharmacological treatment and dose titration, as necessary, HCPs can help support patients in continuing OCA treatment while managing pruritus symptoms. 
conclusIons
Pruritus is a common symptom in patients with PBC and may be exacerbated by PBC pharmacotherapy. OCA has shown a sustained efficacy and safety profile at 48 months, effectively improving liver biochemical parameters in PBC. 33 Pruritus associated with OCA therapy is dose-dependent and often manageable, and clinical studies show that treatment discontinuation can be minimised when pruritus is managed effectively. There are a variety of measures that HCPs can put into place to manage and improve pruritus, to ensure maintenance of OCA and optimal disease outcomes. Individualised management strategies include close patient follow-up, non-pharmacological and pharmacological treatments available to manage treatment-related pruritus, and titration of OCA dosing as necessary, based on clinical judgement. While severe pruritus can be a challenge to continued therapy, it can be successfully managed in most patients, to help ensure the continuation of treatment. Effective and successful management of PBC depends on timely initiation of and continued adherence to pharmacotherapy to avoid disease progression. 1 3 With education and personalised patient care, physicians can help improve pruritus symptoms and treatment adherence for optimal disease management. Contributors JP, JAG, CTF, AG, SK, RAM, EAM, PJP, SKS, KKY and RGG participated in an Advisory Board Meeting in May 2018 and contributed significant efforts to develop and present patient case studies highlighting successes and challenges associated with the management of OCA-induced pruritus. These case studies and the Advisory Board discourse became the basis for this manuscript. All authors contributed to the development of the article, revised the manuscript critically for important intellectual content, approved the final version to be published, and agreed to be accountable for all aspects of the article. All authors had full access to all data and had sole discretion in the data interpretation, writing of the manuscript, review and approval prior to submission, and decision to submit for publication.
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